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] FAILUAE WODES EFFECTS ANALYSIS {FMEA} — NON-CIL HARDWARE

NUMBER: MB‘THH-EDIJ?«K

SUBSYSTEM NAME: ECLSS - EXTERNAL AIRLOCK

.

AEVISICHH: b =Yg Y
PART NAME . PAHT NUMBER
YEMNDOHE HAME YERDOH HUM3ER
LAY . AP, PRESSURE MC250-0004-0010
CARELTON TECHNOLOGIES FTGI-2007-7
PART DATA

EITEHDED DESCRIPTION OF PART LIKDER M«IALYEIE'
EXTERNAL AIRLOCK UFPER HATCH EQUALIZATION VALVE FRESSURE CAF'

REFERENGCE DESMINATORS:

QUANTITY OGFLIKE [TEME: 2 | oo

TWO

FUNETION:
CAPS OWTO EQUALIZATION VALVE TC PROVIDE SECONDARY PROTECTION FOR

INTEANAL LEAKAGE ACROSS EXTERNAL AIRLOGK UFPER HATRH.

REFERENCE DDCUMENTS: WO72-593820
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. - | FA.]'LUFEE MD'DES EFFEGTS A.NAL‘I’SIE iFM EA} ~ NDR-CR FNLUHE‘HDDE
T HL!MEEF. ME-1MREDD7- 01

- - . . ) . REVIZIONE 2 51595
-SURSYSTER NAME: ECLSS - EXTERMAL AIRLGGK B ’
LR CaP, E0OUALIZATION VALVE PREISURE CAMCALTY OF THIS

| ITEM NAME: CAP, EQUALIZATION VALVE PREBSURE FAIURE MODE: 1R3

FAILURE MODE:
INABILITY TO MATE £y

.-

MISSIDHN PHASE:
oo QOM-GRRIT

\FEHIGI_LE.I’PA?LDADMTT EEEECTIVAY: 104 ATLANTS

CAUEE:

CONTAMINATICN, F’HYSIGAL EINDIMEIJF.I'.I'M[NG CORROSION, VIERATION, MECHANICAL
SHOCK

CRITMCALITY 1M1 DURING INTACT ABORT ONLYT HD

CRITICALITY 1AZ DURING INTAGT ABORT ONLY {AVIORICS ONLY}? N/A

REDUNDANCY SCREEN A} PRSS

, B) N/A
. C}PASS i
. PASRAEAL RATIONALE: - - - ' )
- e " A} . -t Lo )
. -
| WA - AT LEAST TWEQ REMAINING FATHE ARE DETECTABLE IN FLIGHT,
c’} . . - -

METHRD OF FAULT DETECTION:

FHYSICAL DESERVATION - CREW UNRELE TO FHYSICALLY MATE PRESSURE CAFP ON
UPPER HATCH EQUALIZATION YALVE. -

CORRECTING ACTION: NG CREW ACTION REQUIRED UNTIL VALVE INTERNALLY LEAKS . -
THEN FRESSLURE CAF DN REDUNDANT WALVE CAN BE UTILIZED. DURING TvA WHILE
ORBITER AND MIA APE NOT DOCKED CRAEW COULD ISOLATE EXTERMAL LEAKAGE BY
CLOEING APPF!GFHINI'E Hﬁ.TcH{S}

e HEunFrr,srnEt:nMM EHDATloNs-

EFFECTS OMN EVA RECOWERY ARE MINIMIZED SINCE TUNNEL ADARTER *C* I-LATCH 15
THE FRIMARY HATCH FDR PERFORMING AN Eva AND AN ADDED FIFTH HATOH WiLL:
[SOLATE TUNKEL ADAFTER AND ExTEF{NAL ARLOCK UOLUMES
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" FAILUFE MORES EFF ECTS AMALYSIS [FMEA)— NON-CIL FAILUBE MODE -
NUMEER: Ma-1MR-ES07- D1

- FAILLMRE EFFECTE -

" (A} SUBSYSTEM:
LOSS OF SECONDARY SEAL TO ECRIALIZATION VALVE,

(B] INTEAFACING SUBSYSTEMIS)
NG EFFECT UNTIL BRIMARY SEAL :EQUALIZATIGM VALVE) 1S LOST. THEM INABILITY TO
ISOLATE SXTERNAL AIRL DCK AND VESTIBULE TUNNEL.

{C) MISSION:

NGO EFFECT UNTIL PRIMARY SEAL [EQUALIZATION VALVE) IS LOET, THEN: (1) IF VALVE -
FAILURE DCCURS WHILE ORRITER & MIR ARE DOCKED - INABILITY TO DEPRESSURIZE
VESTIBULE TUNNEL FOR SEPARATION WITHOUT EFFECTING THE AIRLOCHK AND TUNKEL
ADAPTER VOLUMES; (2] LOSE OF CAPARILITY TO PERFORM PLANNED EVA OUT
‘EXTEANAL AIFLOCK WHEN QRETERMIA ARE NOT DOCKED DUE TO INABILITY TO
REPRESSURIZE AIRLDCK WOLUME FOR RETURANING TQ THE CREW MODULE.

{D} CREW, VEHICLE, AND ELEMENT{(S):
NO SERECT UNTIL EQUALIZATION VALVE INTERNALLY LEAKS. THEN POSSIBLE 1055 OF
| CREW DURING NON:DDTKSD IVA AGTIVITES.

{E) FUNCTIOMAL CRIMICALITY EFFECTE: -
FIRET FAILURE - MO EFFECT.
SECOND ASSOCIATED FAILURE [(INTERNAL L:MHEE LF EQUALIZATION ‘H'AL‘I-"] WHEN
ORBITERMIE ARE NOT DOCKED: (1) IF SECOND FAILURE DECURS DURING IVA
{CAMERA PREPARATION FOR DOCKING OR SPACELAR OPERATIONE (MIR 1 DNLYJ'
- EXCESSNE LOSS OF CONBUMABLES GAN JEOFARDIZE CREW SAFETY; (2] IF EEG‘DMD
FAILURE OCCURS DURING EVA OUT EXTERNAL AIRLOCK, POSSIBLE LOSS OF EVA
CREWMENBERS IF AIRLOCK WAL IUME CANNGT BE REPRESSURIZED FOR RETUAN TO
CREW CABIN, (EVA CREWMEMBERS MUST REMAIN 1N AIRLOTK UNTIL LANDING). THIS
WOLULD AEQUIRE AN ADDITIONAL FAILURE TO OPEN TUNNEL ADARPTER "C” HATCH
EINCE THIS HATCH IS PRIMARY FOR PFERFORMING AN BEVA, ) i

GESIGH CRITICALTTY (PRIUR TC DOWNGRADE, DESCRIBED M (FY): 1R2

"+ (FI RATIONALE FOR CRITICALITY DOWNGRADE:
i THIAD-& FOURTH FAILURES {INABILITY TO CLO3E FIFTH HATOM AND CREW CABIN
1 HATCH) DCCUR DURING UNDOCKED VA ACTIVITIES - LOSS OF CAPABILITY TO IBGLATE
4 EXTEANAL LEAKAGE OF HABTTABLE PRESSURE FROM CREW CABIN RESULTING IN
- EXCESSIVE LOSS OF CONSUMABLES., CREW SAFETY JECPARDIZED UPON LOSE O
CONSUMAELES.

- TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFEGT: HOURSTODAYS .~ - =
TIME FROM FALLURE OCCURRENLE TO DETECTION: SECONDS TC MINUTES

TIME FROM DETECTION TG COMPLETED CORRECTIVE AGTION: SECONDS

IS TIME REQIMAED TO IMPLEMENT CORRESTIVE ACTION LESS THAN TIME TO EFFECT?
YES -
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| FAILURE MODES EFFECTS ANALYSIS (FMEA) ~ NON-CIL. FAILURE MODE
- . NU“BEH" MB'THH-EEDT- 1

HATIOMALE FOR TIME TO CORRECTING ACTION v TIME TD EFFECT'

_CREW WOULD HAVE ENDUGH TIME TG |1S0LATE EXTERMAL LEAKAGE OF HABITARLE
" pREESLIRE BY CLOSING THE APPROPRIATE HATCHES BEFDHE THE PROBLEN BECAME
CATASTHOFHIC.

HAZARDS REPORT NUMBER(E): OREI 511

HAZARIMG) DESCRIFTION;
LDSS DF HABITABLE PREESURE.

« APPROVALS -
PERODUCT ASSURANCTE ENGRE . - M. W GUENTHER - ﬂh -'9"“/"7-—"57; .

DESIGN ENGINEER ! K.JKELLY
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